Abstract. The paper presents parallel algorithm for computing the inversion of a dense matrix based on Gauss-Jordan elimination. The algorithm is proposed for the implementation on the linear array at a processor level which operate in a pipeline fashion. Two types of architectures are considered. One which uses serial data transfer (AP/S) and another which uses parallel data transfer (AP/P) between neighboring processors. The speed up of AP/S and AP/P are O(n/2) and 0(4n/5), respectively.
Introduction
The problem of inverting a real matrix of order n is one of the central problems in numerical linear algebra. Several VLSI architectures and algorithms have been proposed for performing matrix inversion. A parallel algorithm for matrix inversion based on Givens plane rotations was described by E1-Amawy in [2] and El-imawy and Dharmarajan [3] . The algorithm inverts a dense matrix of order n x n on systolic array consisting of n2A -n processing elements (PE), in 5n time units, including I/O time. Aleksandrov and Djidjev [1] have described the architecture of a systolic processor for matrix inversion based on Gauss-Jordan method. The systolic processor consists of n • n PEs. Parallel Gauss-Jordan algorithm suitable for implementation on pyramidal multiprocessor system was analyzed by Geus et all [4] . This paper describes a parallel algorithm for inversion of dense matrices, of order n, based on modified Jordan's method. The described algorithm is implemented on linear array of n processors which operate in a pipeline fashion. Two types of architectures are considered: linear array of processors which uses serial data transfer (AP/S) and linear array which uses parallel data transfer between the neighboring processors (AP/P).
Mathematical Background
Let Q = (qij) is a nonsingular matrix of order n • n with all main minors different from zero. The objective of this paper is to determine an inverse matrix of matrix Q. A recursive procedure based on Jordan's method will be used *This work was supported by the Serbian Sciense Council.
for calculating an inverse matrix. Using this procedure a sequence of matrices C~ = (q~))," k = O, l,... ,n, is obtained in the following way: a) C0--Q. b) From Ck-1 / (k-1)~ matrices Lk and Rk are formed as follows:
n,k-1 0 qn,k+l 9 9 9 qnn (2) c)From matrices Lk and Rk, k = 1,2,... ,n, the matrix Ck is obtained according to the equality Ck=LkRk, k=l,...,n.
(3)
Finally, an inverse matrix of matrix Q is equal to Cn, i.e. Cn = Q-1.
With a goal to describe parallel procedure clearly, we will rewrite equality (3) in the following form: 
